Identification of CXCL11 as a STAT3-dependent gene induced by IFN.
IFNs selectively regulate gene expression through several signaling pathways. The present study explored the involvement of STAT3 in the IFN-induced expression of the gene encoding the CXCL11 chemokine. The CXCL11 gene was induced in IFN-sensitive Daudi cells, but not in an IFN-resistant DRST3 subline with a defective STAT3 signaling pathway. Although the IFN-stimulated gene ISG15 was induced to a similar extent in Daudi and DRST3 cells, expression of wild-type STAT3 in DRST3 cells restored the IFN inducibility of CXCL11. Reconstitution of STAT3 knockout mouse embryonic fibroblasts with wild-type STAT3, or STAT3 with the canonical STAT3 dimerization site at Y705 mutated, restored IFN inducibility of the CXCL11 gene. These data indicate that CXCL11 gene induction by IFN is STAT3 dependent, but that phosphorylation of Y705 of STAT3 is not required. Chromatin immunoprecipitation assays demonstrated that IFN treatment of Daudi and DRST3 cells induced STAT3 binding to the CXCL11 promoter. Chromatin immunoprecipitation assays also revealed that NF-kappaB family member p65 and IFN regulatory factor (IRF)1 were bound to CXCL11 promoter upon IFN treatment of Daudi cells. In contrast, IFN induced the binding of p50 and IRF2 to the CXCL11 promoter in DRST3 cells. The profile of promoter binding was indistinguishable in IFN-sensitive Daudi cells and DRST3 cells reconstituted with wild-type STAT3. Thus, STAT3 also plays a role in the recruitment of the transcriptional activators p65 and IRF1, and the displacement of the transcriptional repressors p50 and IRF2 from the CXCL11 promoter also appears to regulate the induction of CXCL11 gene transcription.